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(54) PRODUCTION OF GLASS SHAPED BODY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
forming a glass optical element having better surface 
accuracy and more specifically, the glass optical element 
having Newton's rings within ±2 pieces and astigmatism 
within 0.5 piece. ■ 
SOLUTION: This process for producing the glass shaped ] 
body includes a stage for initially pressurizing and * 
forming the glass blank to be formed which has a 
viscosity in a range of 105.5 to 108 poises with forming 
molds exhibiting the temp, at which the glass blank to be 
formed exhibits a viscosity of 108 to 1010.5 poises 
(provided that the temp, of the glass blank to be formed 
is higher than the temp, of the forming molds), a stage J 
for lowering the forming molds and the formed glass * 
(hereafter described as the formed glass) to the 
transition point of this glass or below and a stage for 
taking the formed glass out of the forming molds. In such 
a case, for example, a pressure of 0.001 to 0.5 kg/cm2 is 
kept applied on the formed glass during the time from 

the completion of the initial pressurization to the temp, lowering down to the glass transition 
temperature or below. 



LEGAL STATUS 

[Date of request for examination] 1 0.02.2000 

[Date of sending the examiner's decision of 28.01.2004 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 



<i9)h*bwww (jp) 02) & m <f$ fft & $g (a) wmmmmm 

ttBPRl -35333 

(43)&HB ¥$ll¥(1999)2 £9B 

(51) IntCl. 6 miim F I 

C0 3B 11/00 C0 3B 11/00 E 



USStSfc »JJc«0ifclO OL (£14H) 



(2l)fflH#^ 


ftll¥10- 129206 


(71)tHUA 


000113263 














(22)mgiB 


¥^10^(1998) 5^120 












mm* 








!ftg¥9- 128772 




2 T@ 7 # 5 n 


*- 


(32)«5feB 


¥9 (1997) 5£ 19 H 








(33)«3fcHB3SB 


H# (JP) 


(72)fSW# 












SS^ff^K^^ 2 TS 7 # 5 * 


**- 
















a® mm 


true «E±n 










SOMfc$fttK*S££-2Tg7#5^ 


*- 
















(74)ftHA 


#a± &* wi«) 













(54) iRwomi mximmowttjm 



(57) Qgft] 

[IS®] ffi»fiOJ:D«nfe3?7X«¥jR^ <tt)S 

MPft^g] 10 s - 5 ~ 1 0 8 5j?TX<0lSHO5R!ia* 
8 qio.5 #7X©*!ifi*^-rSfiOfig^ (fib, 

aiinBEbfigjg-rsm «s«?ftfei)7x 

jSJ&tf^XfcSLTO.OOl ~0.5kg/cm 2 £>J±7j£ 
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<&ffi¥- 1 1 -3 5 3 3 3 



[li^l] 1 O 5 - 5 ~1 O 8 #7X©«H©fiift* 

s qio.5 #rx©fifa*3?rafioia»i! (fib, 

ft©§»?£T*&oT, 10 
fS, J^jfg^XfcfcfbTO.OOl ~0.5kg/cm 2 (DE-tl^tU 

imtm2i i o 5 - 5 ~i o 8 $TX<Dmw<mm?£ 
#r«s^^9^i^*cosri8g^^«w i o 
8 ~ i o 10 - 5 jj?7Xoifea*^-rsa©fig^ (iiu 

5) *co^ZOK»jSKTtBfi*-&*m Rtf 20 

futHMraffi^frStf^xtf i o 9 - 5 ~ i o 12 #tx 
ottHottfii&^-riias tm-t s ink mis^xic 

*fbT10~200kg/cm 2 ©ISHT'&oT, 
T?»SfSIHL J®£#5*fc*fLT0.001 ~0.5kg/cm 2 

[f**PB3] 1 O 5 - 5 ~1 0 8 #7X<OlGH<Bft£* so 

8 ~i o'o = ^7X©isa%^-rss©^s (fib, 

3) £C0#7X03E»£«T£I^S-&SIg. Rtf 
MfEM)lioJ±;S7fr e>#^xtf io s s ~ l o 12 *°7X 

oiSH©itefi*^-riaast?ii«a'rsra» ^jg^xt 40 

ftbTO.OOl ~0.5kg/cm 2 OBE**4H*ttH-, ^T*j£ 
®7^Xfc:*fbT10~200kg/cm 2 ©fSHT&oT, Slffi 

fetiMTZ-em^zm, ^^xtMbTo.ooi ~ 
0 .5kg/cni 2 oE&fcina.ttW'* c t*#sii:-r 

[»*Sf4] j£jg;ff5Xfc:*ffS0.001 ~0.5kg/cm 2 

~ 3 ©i^-rnfr 1 SEEKoSii^rffio 

CH«a5] K^#^Xfg#©M8taEtf, 30-35 so 



okg/cm 2 (DBtsvn^n, fr-D&fg.fcjs^xmtttfffife 

4 <o^-rnip 1 «ic|H«©Sig^r^ 0 

J±*£»l&bTgtiyi-5ff*Jif 1 ~ 5 ©Vvftlfr 1 3CE 
01*17] fiScB^X^73^7.|E^OT(C^b 

ffi t» m*n>m 1 ~ e 1 m^mmom^ 
m« 

ttrmu&x y> fg < tas-r §w 1 ~ 7 ©i^-m^ 1 
s ©i^-m* 1 «{cfB««ffi3i^So 

f*#« 1 ~ 9 o^-fn^ 1 «(c|BKoSQfi^£. 
[f§HJ3©I¥fffl«J?] 

[0 0 0 1] 

mwvmtztmftmi *mmy°uxmmc&^ 
t wBi"WF«*£ffi b & v \ isita© uyxm<D m 

^mmm-emm-rz fi&zmm % & © & § „ 

[00 0 2] 

[0 0 0 3] £^c, C©«J:5ft^X)te^iR?«D^ 
^j* { bf « fc S o T 14, H ©SSO^Stt^lf 
enSA^^&PaSfcft-aTVSo BP'S, .feDSV^ 

sitt*iRi±*-fr*#ao 1 oh:, ask 
o^xiWftiMfLTlini-rscfc-eftD, fed 10 

^ri^o$MSi!)*ii2tra^o 1 m<omnm 

[0 0 0 4] M*tf. #ffi¥7 - 1 0 5 5 6^16 CCt 
T^fTSffil i:V>5) fc{±, 1 0 7 ~1 0 9 t°7X(Dm 
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#UFP 1 1 -3 5 3 3 3 



~ i o 12 tfrxmm^tu&vimmvtjuEim'r 
s»jswE«snT^«o #IfW9- 1 2317 

(JWTfcfrKffi2fc^3) fcttl O 55 ~l 0 9 
tfTXOffiHOftafcW^Stf^XSlSttfcCOtf^XSfS 
WlO 8 ~1 0' 2 t°7X(DM^tSgOMS 

[0 0 0 5] 

OflSfc, /S^ffiOtefcllcStf SSSfefcSo IP'S, 

F*J, ffSlXW^fcJWlW&tK TXfcO^Ttt, 1 
§ 0 JJSffif Sffi l ©IHSWlcBKOSffiKov^T, fig 

(ftfr^l0*2©*#) , -i- 

i-hytt+2~4*T$of* 7xai~i. 5* 

-a-^ofeo flgtf 1 5 mmfiU:OJtttflft*a!ffl 

ft^cii^^fco ^a^iicsw, sua© 

ifctK <k!)f¥L<fci\ ^-h>tf±2*Wn?£*K 
[0 0 0 6] 

1 o 5 - 5 ~i o 8 ^rxcommmm^tm 



Bft^xti^) fccotf^xoK^fiTFEKBIS-fr 

tr«r5^j©g#o«i3ErSTf$r3T, MiBSJ8l(raEs£7 
a -1 5 ^xe^^Ts t-<dp$&^ ffl&m?. ten 

LT0.001 ~0.5kg/cm 2 ®Efr&fin*iffittS C fc*#t8 

[0 0 0 7] *|§Hjl©ig2£D||«!«U 10 55 ~10 8 
si? 7 X©$5H©ttS£*f f § XfSM£ COS 

10 m&mxmtift io» ~ 1 0 10 5 xrxoy&mtm 

&HJnfef7X (fifF, ftftfrff^X*:^?) £ccD 
^7X<oe^WTK»ii?-&5XS^ StfjjgJgtf^X 

j£l?&oT. tufBMtoJ±^7^P»^X^l O 9 - 5 ~ 

1 0 12 $7X<Dmm<Dte&z*r®&-&-evim.-?5M. 

fig^^-7Xt^LT10~200kg/cm 2 ©fSHT'&oT, SI 

20 e»jgwTST?P$ia-rsH. ^^x^lto.ooi 

~0.5kg/cm 2 Offi**HpA««-*Cfc*<#fl|fc-r*^ 

[0008] *%H;j©^3oritta. 1 o 5 5 ~ 1 o 8 

jSJBtf^XJfttttf 1 0 8 ~1 O 10 - 5 #7X0*5**** 

iga<*»M (fib, #fm#57>mt<Dm&tti8MM 
<osa«fct)ffi^) -esBBftiEL^-rsm ems. 

tfW£tifc#^x CWT, fig^^xfci^d) ^iio 
^5X©|£^JMTlc|5iS**5lS, RtfjS^jff^X 

S^ot, S5ESJfflinE^73b^^7X^i o 9 - 5 ~ 

1 0 12 *7Xo«sHO!R!ia*^-rjaa$-eisis-rsn, 

jSJB#7XfcftLT0.001 ~0.5kg/cm 2 CDBil^tU^Wi 
^t/^-figIg^^XtWLT10~200kg/cm 2 OlSHT' 

LT0.001 ~0.5kg/cm 2 <0£E**inA^« C i:*#8l 

i:^-5^7XritJgftoSU&&ffi{cK-rs 0 
[0 0 0 9] ±tE#f§0J3<D^ 1 OUao^XjSJgftO 

X^^-X^JXpyXEOVT^ 

f#54lSo *5IC, ±E*^om2Rtf^3«MttO 

1/^Xtinx.T, 0 2 0mmfiBA4^aOi!!iU>X 

[0010] 

50 [^OSSfiOM WT*^K:oi/^TSiWrSo * 
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OW^7XlWl O 8 -1 0>°- 5 *°7Z<Dlfcm* 
^MoSg«fct)ffi^) T«toEL«t5Il, fig® 

Coo 1 1] ^MffM7X*M^^«^x©aii 
it. W*tf, tf^XU^-iv^tfvXriX-e&Sil 

n5%«iiiBF*<9 t LfctiO-p**!:fc*»-e**o"*6li: 

«®«§tffi-£& < fllffeSil fcTHN flflxJf # 8 0 
[0 0 12] «7X^'J7*-AOMi±, gp n n-?&3 

a commm £ amcsm* * ± 3 * -r * c * # 

tt V-X;l4t P3fi«, WEtt«re**Ci:tfT?S 
#-rSfeOT'S5o MIEtf^XXl)?;*— A{±, C<Di3 

7 x rf x* s 5 immmiMz l fc t © & s „ w, 

XU 7*-AX«nV<DS»iS*m n p<D!g«J: Sfef 

[0 0 1 3] *5Sra©rit^2rS?a, ttflE#7*l&tf* 
I«7Xi#(DSg^l0 5S -1 0 8 #7X©IEB0 

©Sifi#l o 8 #TXLXFT*&£;ii:T% 1 O 8 ~io 
£ 0 tf^XiSftoSfi^ l o 5 - 5 ^7X«±t*$ 

it, ff$L<«l O 6 - 5 -10' 6 sPTXtcfflS-raS 
t9E#5X*#©«ifitf 1 o 8 -1 o 10 - 5 

^TXtfi^-rssat-rso 1 0 105 



JK±£g<fc!K Sfc, J»^©sWWfle<aSo fig® 
1 0 8 -1 0 9 - 6 tfTXKfflSTSiBfifc-rSo ^ 

c t mmtc & t> „ ^oMfo^i < -r § c t & 

10 C0 0 1 4] Jf)^ SJffiiDEfig^ffi^lCfe^T, ± 

mumTmmm x 0 < isjgf 5 1 a z. 1 1\ mmm 

5-2 orffi<-rs<iii3b^-ea65o 

coo 1 5] ^mm^m^mmtt. fem^£%KD 

20 ±ie©J:5^*MT«fig?nT^Sfi!c®ffi^t-Sfiit 

^•Kti, 2 5 0-6 00 °C, RF 5 

~15W/cm 2 , X^7^'jy^ISS5X10- ( 
-5X 1 0 1 tor rOKIW/<»^*XtLTA r 

©in#*?gte:flr**, x/^^^^tLTi/77 
^DSXvXvcvDat^o^K-r^Ji^^ as 

a£ 6 5 0-1 0 0 0°C, ^^Dit^2 0 0W-1 
kW, jffXJE* 1 0 2 -6 0 0 t o r r ©*ffT(C s Jg 

-a-ta±, sagas* 200-450 °ci:L, ^y^y^ 
Coo 1 6] ^oiigsatfe^Ttt, MfHin^ 

40 it Lit m xmumm^m l ram&m ^ -ewmtumt 
%o mmtui±<D^mt, ^xmummm(DU&^ 

%o ®mi, toE.vmtt2~6o®M<Dmmt't&<it 
a* 1 . mrg&tV'ftjwmw'm-ez-f, &it. gg 
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il^3 0~3 5 0 k g/cm 2 <D9m<0&J] t? Z 
CfcA^a^-ffSSo ^SL<tt50~2 5 0 kg/cm 

[0 0 17] MlESJffltoEli^p t HBf ^ Zfcimmjl 

m Ph* % c t T*M if to Z 7 * s a\ # X 

tt, «fflBftlEHttft 0-20 f»& fffL<a5~20 

f*»fc-r*cfc#s3-?**. ft»03ft& •9-7 
* 7 a i: j&ffi^ x © s,m ttcmmL -cmgrnzv % , 
Mi «\ 2 o v/#&±<m&-etiitfl? zzt tm^x 

ffi»fi«»Si:^5»Sfr&, jS»ffiififlH4 2 0~l 8 
[0 0 18] ##SB£©ff 1 Ot&BlfcfcVTM:, Ittff 
fcfcfbTO.001 ~0.5kg/cm 2 OE^jfcftlitittW-S («H 

inE) o ^>9v^t^-r§±iHg|^nE©E*^ ffi 
WSfcitJlSftSfcl^dfeSfrB, £?f;b<&0.003 kg 

/an'JJLhTfc'K 0.2kg/cra 2 JXFTfeSo C<Dfc* x ft 

»finE*BBS&-rs^ -T^^^MinE^TLfcBf 
AWS bv\, frfrZ>fcg.V®miim*®7?Z c tic*. 

[0 0 19] Sfc, *%ra<0S2O«iajCfeV^Ttt, SI 
S&taBE^Tfr 6jtf5X*« 1 O 9 - 5 ~ 1 0 12 * 0 7X<DiEH 

10~200kg/cm 2 OUTSET, SlfflSnE©E^/ <fc t> '.b 

£^E££;ta;tg!W- WHiraE) , ^^t**7XgM 
J^T^T-Pf&rsF^ fiStff^Tj^xt^fLTo.ooi ~o.5k 

g/cm 2 ©E^ira^f!^ OBRftlE) o «fc D 

iSfeSfc^-SSLSa^ SJfflitaESSTfrStf^Xtf 1 0 
9.5 0 12 ^7XOfEH©tta^^gSl?O^ 
E2jfci\ »$L<li30kg/cm 2 J^±"eS l 9, 100kg/cm 2 JM 

$ b < ttO .003kg/cm 2 J&LtttfctK 0.2kg/cm 2 «TT? 

Hftlff*«7bfel§jS7, #5X<Dftfitt, 1 O 7 - 6 # 
TXfibt-CfcS C klffi* bv\, frfr3KgT«ftlE 



[0 0 2 0] *»raoS3<D!BaWc*l/'»TI4» 
SJSBftlE^Tfr 6*9^1 O 95 ~1 0 12 #7X016 

to .001 ~o.5k g /cm 2 ©Eft^lraiMW-s WWinE 

(1) K ^T«#^X^LT10~200kg/cm 2 © 

KS7$^T, ™toE«E*J;D/h?^E^^inx^ 
(*KtaE (2) ) , VK^m^m^SAT^n 
10 fi1-*|B % fi!c^^X{C^fLT0.001 ~0.5kg/cm 2 ©E 

3MjI5<p6, tfffiinE (O tt^ b < t±o .oo3kg/cm 

2 J^±TfeD, 0.2kg/cm 2 «TT*St), ^F^DE (2) 
fcfc, »$L<a30kg/cm 2 IX±7:-fe'3, 100kg/cm 2 WTT 
Sfc, «RBE*I4, »SL<ao.003kg/cm 2 «± 
T*£tk 0.2kg/cm 2 WTTfe^o CCDilt, g»ft!E* 

ga^-rs^ -rat3^*ifflinE*»7Lfei^jS-e, ^ 
5x©ttaax io 76 #7X«±TS§ci:*w$u 

<A> *^Stta?SBHinE*»7'rs«li:K:«tt), f^F^ 

20 bumz^xmtm&fcmfo^j&mcu x^r-mm 

[0 0 2 1] ±fH*#W^jnE£L&# 6$Mfi$ 

~0.5kg/cm 2 ©^FiiPE (2) Rtf«RE*{4, f&BM 
_hfB0 .001 ~0.5kg/cm 2 OS»iinE{4, if77S 

»jjSWTTfif5X««*r7^IE»jfi J: 13 50tffiv«ftCU: 

•9-7 7 l*^S d t fti^ t ^ 5 h 

[0 0 2 2] ±lE*fSW^ 1 ®ffig&©&ftfc:«J:ni& 
Jt««/M!©i?7X^ft (IiTO2 0mm«T) t? 

asntf. tgt, -a-h^±2*j-x^TfeDs 

te, ±IB*IS0^0|g 2 3 t ±n«f , 

JtB6W*fflOir5Xj»g# (il»2 0~3 0mm) 
TJS^Tfe, SgfC^ -a- h yft± 2 *Ji(rtTS 

a^7x^o. 5*ctftTf«siiiiiift*#r«ja»fl* 
[0023] ±!H*|gB^0ll i omaiEteu^Ttt, inilRi 

so ttftbfe^XSSSO'f'iiiSiP*. ^S+0. 0 3 mm 
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-mm&zn. fro, if^xttffifefi obi o 7 - 6 # 

TXfiLh) kft'aT^iftft, ^D»rtW*0. 0 0 1m 

Si?«fct)0. 0 3mm/>S< > 0. 1 5 mm^t^fSH 
rtfc&a «t 5 EMraEU &^-e#HinEf S c i: 

frp>£?$Li\, *HiraEfcft^"ttt-auc«E2 

n, fro, ^xtiifea o 7 - 6 #7Xjk±) 

ft-3T^5fci&x ^D»SJP*0. 00 1-0. 12mm 
ffJ^SP*^M± 0.03 mmOfgHEAft^ C £fr§ 

[0024] ±fEOTraE&tf*HinEti, ipS&MtL 

0. 0 3mm/jN^<, 0. 1 5mm:fc#^<EHl*3<E>f?rM 

SJP#156*u fro, SJSSftiEfc'fBBinffioiHi-e, ;&pe 

SJPfcfcT, ;ar&fc:*iKHinEf ipffi^-WIB 
WmnBERXf#MtBE.tt* 2MisV y^8i£«t Off 

ttfciraAsns,, tfHiraE&tfS&i&tiEfc^ inE 
[0025] ±Ba©«fc3{cftiEriiJgsn, ^-ej^s 

§ 0 tf^fig^fcOAifgffcJ:, SKfinE£»7SL IfrSfc 
P^lHWIL^o MjSOJ:?^ 0.001 ~0.5kg/cm 

2 ©»H;&nEH\ ^7^lE^«T-e^7X|E^J; t) 
5 0 "OS^mS&UKDm&SfVfT? C ilfrW Ll^C 
fr 6 , #5 *lS»#©li£! t, ±IHSSISH-eff 3 c fctf 

[0 0 2 6] ^XfigfF^Offi» fiScff^X*^ 

U ^T*TSLbfr5i&Dffit-^fr#i:U,\, en 



»HffiI:OHHi:«:**»6^a6«o fiSW^X 

«t t)fi< is^-rs c tfr, fiSc^^^x©±sy-\oifi{tt 

±§y?Ug^TS?Sfi <fc 05-20 °Cffi< WLfeVZ ZL tw 
[0 0 2 7] *f§Hj3©j£^&Effl^3fi£BSE«, ft 

[0 0 2 8] *aWOlS»3ErffilcH:«jtli, H lRtfH 
2t33?TJ:5«:j^S!i%fflfSJ:i:^"e*So Hi 

fi!Ml tt±l!2 , TS3 , , ±-©^5 

s 6 , , 8 , ±Mto-m±ibvy?a t**l 

-rmm£fo±ic c v dse * vmzMmm&B&L 

ffi#t«fc») i -*-*y^©^ B B H SSrJ'/Xtt^S 
0^777-1' h Stf /Xtt t^K ®#-fig»/iX 

Mm^mc save tstf, sts!tt^j;v^c«)jt«W]ft 
s-efesct^-e^So set, riSgSitt, iSJiMn 
[0 0 2 9] *^©^73?4©SJSi:iPE*ff*, * 

5.5 _ 10 s ^rxofflaottstfta-r*?!* 
i<(iio 6s ~io 7 - 6 jprxicffla-rsa*) 

s O io.5 ^TXCffi^-rSiBfi (WSL<tt|&S* 

^zmttv&gffi o 8 ~i o 9 - 6 *°TXEffl^-r§fM 
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(DMlinEP 1 BHJ&^MIS&^nSo 30~350kg/ 
cm 2 , jf$L<H;5 0~2 5 0 k g/cm 2 OfSHcD 

SM5, 6E^LT, TSS7, 8 £±#2#§ c fcC 

^4, i»£E;fr*gtf fc U>XO»f®«Tf KfbfefilTf* 
$]»§inEB^4, ifflg^^ilSofiilcftoT 
±Slf5fcT®l!7i:^g1-SS , z?©^ra («2~6 10 

L<B5~20 ©MttfifcSft, *„ 

?&»iaa{4 2 o~ 1 8 o°c/^( smm^m^t^o 
m&t>) o 

dmsinEP 2tf, 0fl*j£, MinfflllK&&5~2 o# 
»tiKJ&sn5 0 TOnEa, MtoEllTMtP*^ 
ns^&t&o* «7WaiPi + P2 

©ffi*j*fita*.5nSo flu p 1 + p 2 <de£J4, 20 

ftlEi:^«t<D3 0~3 5 0 k g/cm 2 , j?$L<l±5 
0-2 5 0 kg/cm 2 <DlSH©E£i:-r3o 
©i*«E P 2 14, 10~200kg/cm 2 L < &4l0kg/c 

m 2 ~150kg/cm 2 ) ©fSHl?£-3T, S]»inEOE*<fcl9 
/J^V^t-rSo «WHHinEP2fcJ\ »ifTfH4E 

©«HinE p 3 <oras& 0 #^X# 1 0 9 5 ~ 1 0 12 4-°7 

®&mu!± P3iJ, 0 .001 ~0 .5kg/cm 2 Off* L < ttO . 
003kg/cm 2 ~0.2kg/cm 2 ) O®HT*S5 0 30 
(Dlt§Hfifi&4, #7Xfe£j5«TT*#7Xfte£j££?) 5 

[0 0 3 0] 2S,tC*fgBJcDfiSc®^!S©rgailSDE*ff 
*%i©^3(Dli^i^ ±IH02fC^«g 

§ 0 ft, hs^, tEtonmamm. ^(ommimti, m 
§0 

(D^lWinE ( 1 ) p 2 ( 1 ) mm. wmsmh 

& 5 ~ 2 0 ©ft£BBJ&* ti5o 40 
©cp^MI ( 1 ) P 2 ( 1 ) 0 .001 ~0 .5kg/cm 
2 G?i;L<f40.003kg/cm 2 ~0.2kg/cm 2 ) ©|SHT?& 
s„ tp^iraE (1) P2 (1) &4, M*J£, 5-12 0 
*Wf5o cfiHinffi (2) P2 (2) * 

HfiDE (2) P2 (2) 14, 10~200kg/cra 2 0?$L< 
J4l0kg/cm 2 ~150kg/cm 2 ) cDSBBT-feoT, MStaE© 
E*J«fct>/Jv£^Efr£T5o ft, tpMinE (2) P2 

(2) a, H4Tf^Lfefcra«l«:jft[fi-pfijgfr«j:4:t 
©SltinE P 3 (OMt&a tf^xtf 1 0 9 5 ~ 1 0 12 #7 50 



XffXEHO&fifc^f fig k f « o 
(D*l?iPE P 3 14, 0 .001 ~0 .5kg/cm 2 (£F$ L < t40 . 
003kg/cm 2 ~0.2kg/cni 2 ) ©$EH"?fe£o 
®KS££& * 7^g^KTT*7Xfi^4 0 5 
0 TCffi^fiftCLLOfifi-fffcSo 

[0031] Jt-mmm&iim^^T, taia^^x* 

atfBfrS c tafJMfcffcLfctf^xsRtfttffiiB 

£<>;-e\ teJIffi^T^XM^X^W^-^ 
Aal&fcf b-T S c i: ^RltlTffe § „ ME %7Zfffiifi7 u 
»{bfSc£a<T?£S 0 Sfe, #7X*fr:bWxri7 

[0032] %7xmtt<D&±^ijQmmtLrcmxm 
u<D^m l rcmm-\<DWMii, mats. #m¥8-i 

3 3 7 5 8#KE«OSffiT?tf 3 C fctft***. 75 7 X 
«#*frty 0 fllfcfc^ 73'5X*«^737XriV(D«^, 

Tt§„ 737XUyXcDaiatct4MKt4&<, 
J»ffiSfctt^fficDflU>Xs ^-X73XU>X#^ 

[0 0 3 3] 

U 7*-A^O^XsR« S^Lfefig^lg-effBEfig^ 
■TS El t C J: 0 7J 7^)^i?^Mt2MT-So 

Wictt. *HH^o^ 1 Offi«©^^X«ft<D^3fi^ 

XAXL^yXtOV^T, -a.-h>*»±2*e(rt-?a6 
0, frOTXtfO. 5*J^F«3i:^5^^S|igA^#e»n 



(8) 



fflB¥ 1 1-35333 



X.T\ 0 2Omm%ai5^IO|Oil/yX IHU> 
X ^E£n/W©M©;*:#^b:/Xfco^Tfe, 

[0 0 3 4] 

j£545 °C) Ofiafclfi!iS<0SIff*Slfc:^f o aStttf 10 
[0 0 3 5] 



can 




6 8 0°C 


1 O 58 t°7X 


6 4 3 


1 O 6 - 6 


6 1 8 


1 O 7 - 3 


6 1 5 


1 O 7 - 4 


5 9 6 


1 0 8 ° 


5 9 0 


1 O 82 


5 7 8 


1 O 8 - 7 


5 6 7 


1 O 9 - 2 


5 5 8 


1 O 9 - 7 


5 4 9 


1 o 10 - 2 


5 4 3 


1 O 10 ' 7 


5 3 1 


1 0 11 - 7 


[0 0 3 ( 


3] HfflMl 



2 , TS!3 s , _h«§k J 5 > 6 , T«S7 . 8 

M®j£®ffiKtt^&©SBt**«b;fco ±T©«y*5 
«fc tf U y ?&&NttV* tt-fe 5 5 y * xKT*& 
[0 0 3 7] AU-)A*W1*7X (JE&£514 
°C, JSttjS54S °C) £7bX^I15mm©^X#X®:K 
OU>X Hffitf#» fcjgf&bfcWfc 

MfcR&ofcv^y?*— a*6 4 3°c OJ^xfiittfi 

{CT»5 6 7°C (m73&g& 1 0 9 2 JpTXtfflS-r 



14 

3 a) „ a-fefc, TS£±#£-liT100Kg/cm 2 ©£EX7? 

H3dfct7bXiifK H3ettWLiaofcl:C5*^ 
"To ±Sfflfc~FSS!tf.5ofr?K U>X©4i 

fc®^t±±I!!fig^®©tt£J: D fe-f < 7bX 

JtU X U - 7©#f ifitt H © <fc 5 T? & § 5 X U - 7 K 

*Wtt*l»ihLT^*o 

[0038] mis&tfmzzntcisyxzjs^x 
mmfiMTic & & $ -^7o°c/ tfcj^as-wfrsi-r 

(0.005kg/aa 2 ©Etj) o**»*»ofctt!BT??&ai* 

fcft-cv5 0 £££ DIt»DbyXfcm»&ffi 

lift. ^©«?£E]3 f, H3gfca?T 0 TMfcfc-f 

T^6ailSL^t-<±SUfcifiD^< (03 f) o T 
S^TPI^^ffij^^^ctjfc^OX'J-^TPlL. 7° 

bx n n n «±ffisgptx u -7©ggiWM^c t> , u^xs 
TtJW. #±lH4t>-f a^CTPM- § 
K±l!77yS^|50Tffi3b^oA^ E fcfc «fc t> *ftJW± 

U TH±K«-55 (H3g) „ Ti^fiS&SOTST? 

offiLfcuyxa^stjSb\ *<D&y--fr?&m& 

fefe^o #6nfeU>XttiSffifl!S^ fg®SK£&» 

to 

[0039] mk^xxsmmm^mm^mxhtcWrik 

tf^XftlSWWFft 1 O 6 - 3 #7X43 J: tfl O 73 # 

TXicsa-rsasfcu m^m^-mm.u \m 

*fm±IB^«UcbT7bXbfc!SII, ^tx^tiS» 

[0 0 4 0] 
CH2] 



1 1 -3 5 3 3 3 







MB 

&m 


mm 

mm 




TX 
(#) 


No 


mm mm 


mm 
mm> 


1 


643 (10 6 - 6 ) 


567 

do 9 ■ 2 ) 


5 


485 


±2 


+0.5 ##|*3 


2 


655 (10 6 a ) 


558 

do 9 - 7 ) 


5 


495 


±2 #&rt 


±0.5 #&ft 


3 


618 (10 7 - a ) 


578 

do 8 - 7 ) 


10 


505 


±2 


±0.5 #£il*l 



[0 0 4 1] 1112 

?nt^§^[itwij i oh i tc^rtrnm^tm- 

(12), #HSfiMT*a^U7*-Ai:^Sa 
- 1 3 3 7 5 8#C|E«OSffiEaofc) . r¥±Jm£T 

*-A*Bfss*t4o femJLKarFS'&fe. est 



OKg/cm 2 ©BE + jt?7*UXL;fco ±T««^-£'Ofrofc 

ffL#TffrrcfctJ:t), ffiJE (40Kg/cm 2 ) Tg2 ©to 
E^fTofCo *7XO|fi^ 1 O 95 1 0 12 

tt±SSM (0.007Kg/cm 2 ) <0»fcU sf/^^Ofi^jS 

to 

[0 0 4 2] 
[*3] 



No 




MBM® 

mm 
mm.) 


mm 

mm 




7X 
(*) 


ms mm) 


mm 
mm) 


1 


680 (10 6 - 8 ) 


549 

do 10 - 3 ) 


531 

do 11 - 7 ) 


485 


±2 *m 


±0.5 # 
Krt 


2 


643 (10 6 - 6 ) 


567 

do 9 - 2 ) 


543 

do 10 - 7 ) 


495 


±2 *m 


±0.5 # 


3 


615 (10 7 - 4 ) 


590 

do 8 2 ) 


558 

do 9 - 7 ) 


505 


±2 #£*|*3 


±0.5 # 

aw 



[0 0 4 3] 2i:3tfflV^c7U7*-Aa*ffiMl 
5f\ mtti-oKo SJfflinJEf*©S2jta£EK«t«Otf 



ti-f iPTfesfej&if' i&sjPtt^^v ^rtTfjatu 

AM LTSM^fSo <fc a fc: Lfc c t \z i. V) , gfi&ffl l 



(10) 



$3W 1 1 -3 5 3 3 3 
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tcmuzmm-sit. ^kom^m* zmmr-mm 

£ (*#^XT?«478°C) ttT$T?ftHLTfrSliS!L 
[0 0 4 4] *ffi^3 

S!fr & ©HMtttfii < ft 0 ^ffiffl 2 t InMfefr 
fififc^W 3&gtf£i;;fc 0 (t^Sfi^Ttf S 

MLfco ±, TM0¥ma^SIM2 0«2i:{i{^ 



18 

t>safc«DW"&fc. ±Toa*is*2o , c*iaA*4:ffi 

[0 0 4 5] §QSM4 

°c) i x»4 2 mmic-?-7)imm^mmm 
*uyxicjajBLfco fiu «4 (si©«iai) , *5 

nt-a-b>i2*ttrt, 7X0. 5*ttTTx 

[0 0 4 6] 
[*4] 



30 



40 



F 1 1 -3 5 3 3 3 



m k 
m. m 


g 


5? 




o 

lO 






ni 


o 


O 


o 


o 




m e 

a -tffc 














& « ft 

« s w 


PQ 


10 


m 


in 


LO 


* ft! 


y 


O 
O 


o 
o 


o 
o 


o 
o 


o 
o 


ft _ 
^ Hi ft 


CSI 




o 

T-H 


(M 

T-H 


CM 
















Is 


s 


o 
LO 


o 
■o 


o 

lO 
tN 


8 


s 


IK 

% 


■H'S 


o 


o 


o 


LO 

1 


o 


rag 
4 si- 


o 
o 


o 


tN 


o 


o 


ft 


o 


o 


00 


o 


o 




CD 


«> 






l> 


i 




S £ 
e 










6 

Z 










LO 



[0 0 4 7] 



CS5] 



50 



No. 


ft 






mm 
*n 

») 


m 

m 


M) 


tin 

(kg/cm 2 ) 


fflUOEE 


m 

(kg/cm 2 ) 


HI 

m 

CC) 






mm 


(kg/cm 2 ) 


6 




6.0 


10.00 


0 


100 


20 


150 


10 


20 


11.0 


0.01 


484 


7 




7.0 


9.0 


0 


150 


10 


150 


15 


30 


10.5 


0. 01 


494 


8 




7.8 


8.2 


0 


200 


15 


150 


10 


50 


10.0 


0. 01 


504 


9 


// 


7.0 


9.0 


-15 


150 


10 


150 


15 


30 


10.5 


0.01 


494 


10 


V 


7.0 


9.0 


0 


150 


10 


150 


15 


30 


10.5 


0. 40 


494 


11 


B 


7.0 


9.0 


0 


150 


10 


150 


15 


fu¥50 

tt*20 


10.0 
11.0 


0. 01 


494 



No. 


n 




131 
IE* 

(kg/cm 2 ) 


& 

M 

(?)) 


ft! 
SI 

ra 


ffl 
«E(I) 

wn 
it) 


m 


IE 

m 

ill 

m 


w 

K(2) 
fe/ci 2 ) 


IE(2) 
SI 


II 
m 

(kgW) 


II 

u 

M 


m 




US 


12 




6.0 


10.00 


0 


100 


20 


150 


3 


0.01 


13 


20 


11.0 


0,01 


484 


13 


if 


7.0 


9.0 


-15 


150 


10 


150 


3 


0.01 


18 


30 


10.5 


0.01 


494 


14 


if 


7.0 


9.0 


0 


150 


10 


150 


3 


0.01 


18 


m 


10.0 
11.0 


0.01 


494 


(mm 


mi 







[02] *«ffl©*2atf»3offiaioj©gsffifc:ffi [05] *mm(om-%m (%3<Dwm (D^mttn 
[03] hi iz*?mmzmm Lttmi<Dfmi5 



(14) 



f$WPF 1 1 -3 5 3 3 3 



[04] 




[05] 




